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Total marks (120)
Attempt questions 1 — 10
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (12 marks) Use a SEPARATE writing booklet Marks

(3)  Find the value of x if o = 12:167%42.875 1
125
(b)  Alaptop is purchased for $2300. Calculate the value of the laptop at the end of 3 2
years if it depreciates by 12% each year.
(©) Determine the value of x which satisfies the simultaneous equations: 2
3x-2y=5
T7x-2y=17
5
(d  If——— = a+b/5, find the value of @ and b. 2
J5-2
(e) Solve forxif: 5-6x>8 2
() «aandfB are the roots of the equation 2x*-x—5=0.
Without solving the equation, evaluate:
6] a+pf 1
i aof 1
(iii) (a—2)(,3—2) 1



TN

Question 2 (12 marks) Use a SEPARATE writing booklet Marks

x* for—-1<x<1
€Y (i)  Sketch the graph of the function f(x)=14 1 2
- forx=1
X
(i) State the range of f (x). 1
() Solve |2x+3| > 5. 2
(©) Find the values of k for which the quadratic equation x* —kx+9=0 has 3
no real roots.

@ Find a primitive function of:

0 Jx 1
X

() sin G) 1

(iii) %e"“" 2



Question 3 (12 marks) Use a SEPARATE writing booklet

(2)

(b)

C(6,8)

>'<

NOT TO SCALE

B(-2,4)

v

400, 4)

In the diagram, the coordinates of the points 4, B and C are respectively(O, - 4) R
(-2,4), and (6,8).

Copy this diagram into your writing booklet and label all the given information.
@ Find in the form ax +by+c¢ =0 the equation of the line containing BC.
(i)  If D is the midpoint of BC write down the coordinates of D.

(iii)  The perpendicular bisector of BC intersects the x axis at the point E.

Find the coordinates of E.

(iv)  Show that the perpendicular distance from 4 to the line BC is % units.

(v)  Hence, show that the ratio of the area of AABC to the area of ABECis6:5.

Find the equation of the normal to the curve y =(2x— 3)4 at the point where x = 1.
Leave your answer in the general form.

Marks



Question 4 (12 marks) Use a SEPARATE writing booklet

@

(®)

©

(d)

Find the number of terms in the arithmetic series 180 + 165 + 150 + ... if the last
term is — 30.

Use the product rule to find: gx— (xlog, 2x)

@) By expressing secx and tanx in terms of sinx and cosx, show that:

sec’ x—tan’ x =1

(i)

>'<

N

(0

& 1A

The diagram above shows the region bounded by y = tan’ x,y =0 from x=0

tox= % . Find the exact area of the shaded region. You may use the result of part (i).

A tree is 50 m high when first observed. In the first week of observation it grows
vertically by 120 c¢m, and in each succeeding week the vertical growth in height is
70% of the previous week’s vertical growth.

If this pattern of vertical growth continues, what will be the tree’s eventual height?

(i)  Showthat f(x)=xv4-x* isan odd function in x.

1
()  Hence, without using integration, state the value of J‘ f(x) ax.
-1

Marks



Question 5 (12 marks) Use a SEPARATE writing booklet Marks

(@
North _ NOT TO SCALE
North
North B
\ :
i 68 km
54 g
D C ”
A -
A helicopter flies 54 km from A4 to B, on a bearing of 055°T. The helicopter then
proceeds to C distant 68 km on a bearing of 105°T.
Copy this diagram into your writing booklet and label all the given information.
1) Explain why Z4BC =130°. 2
(i1)  Use the cosine rule in A4BC to find the distance (to 0.1 km) from C to 4. 2
(iii)  Use the sine rule in A4BCto calculate the size of ZBAC (to the nearest 2
degree).
(iv)  Hence, find the bearing of C from A4 (to the nearest degree). 1
() ()  Find the equation of the locus of the point P(x, y)which moves so that 3

(PA)’ +(PB)’ =(4B)’, where A=(0,4) and B=(~2, 4).

(i1) Sketch the locus of P. 2



Question 6 (12 marks) Use a SEPARATE writing booklet Marks

(a)

(b)

NOT TO SCALE

In the diagram, 4B is a diameter of a circle, centre at 0. Radius OC is extended to
meet the tangent BD at D. ZOBD =% radians. The measures of arc AC and arc CB

are in the ratio 2:1 and ABis 32 cm. Let LZCOB=8.

6y} Find the size of @ in radians. 1

(i)  Calculate the exact value of the shaded area which is contained by BD, arc 3
BC and CD.

Sketch the graph of the parabola represented by the equation y* =12(x—4). 4

Show on your diagram, the directrix and the coordinates of the focus and vertex.

Question 6 is continued on the next page ...



Question 6 (continued)

(©)

The area bounded by the curves y = %xz and y =x*+9 is revolved about the 4

y axis to obtain a bowl. The graphs intersect at (—6,45) and(6, 45) as shown.

Find the volume of the material used in making the bowl.

(Note that the volume of the material used is determined by revolving the shaded
area as shown in the diagram above about the y axis)

Question 7 commences on the next page ...
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Question 7 (12 marks) Use a SEPARATE writing booklet Marks

(@ Solve the equation 2cos’ x =2sinxcosx for 0<x< 7. 3
()  Simplify the expression:  log, (e”y )2 2
(©)

xcm

. NOT TO SCALE

In the diagram, the two sides and the base of a trough are to be made by bending a
long rectangular piece of tin 36 cm wide (that is where 4B+ BC+CD =36 cm ).

The cross-section of the trough is a trapezium with sides making angles of 120° with
the base as shown.

(@) Ifaside of the trough is x cm, show that the width of the base BC is (36 -2x)em 3
and the top 4D is(36—x) cm.

(i) Show that the cross-sectional area 4, of the trough, in terms of x, is given by: 2
= ;”ﬁ (24x -x’ )
4
(iii) In order to maximise the cross-sectional area of 4BCD, what should be the 2
length of the side CD?

(Testing for maxima is not required)

10
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Question 8 (12 marks) Use a SEPARATE writing booklet Marks

(@ P o

NOT TO SCALE

S R

In the diagram, SROP is a square. 4 is any point on diagonal SQ and QC 1L P4.

B and M lie on diagonal PR as shown. Let ZPQC = x° and LSPA = y°.

Copy this diagram into your writing booklet and label all the given information.

(§3) Explain why ZCPB = (45 - y)° . 1
(1) Hence, show that x =3y. 2
(1if) Prove that APBQ = ASAP . 2

(b) A panel beater borrows $90 000 to purchase new machinery.

The interest is calculated monthly at the rate of 2% per month, and is compounded
each month. The panel beater intends to repay the loan with interest in two equal
annual instalments of $M at the end of the first and second years.

@ How much does the panel beater owe at the end of the first month? 1
(i) Write an expression involving M for the total amount owed by the panel 1

beater after 12 months (that is, just after the first instalment of $M has been

paid).
(ii1) Find an expression for the amount owed at the end of the second year and 2

90 000x(1.02)™
hence deduce that M = . (12 )
(1.02)" +1

Question 8 continues on the next page ...

11



Question 8 (continued)

(©) The depth of water in a harbour is changing at a rate given by the equation: 3

ﬂl— =0.8 cos(i) s
dt 2

where # is the depth of water (in metres), ¢ hours after observation started.
If the water was 3 m deep at the start, find the depth of water 3 hours later.

(Give your answer to one decimal place)

Question 9 commences on the next page ...

12
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Question 9 (12 marks) Use a SEPARATE writing booklet Marks

(a)

Water Surfac v
]aer‘u;facle ) |

NOT TO SCALE

Creek Bed

The diagram above shows a vertical cross-section of a creek.

The horizontal distance from A4 to B is 64 metres.

@) By using Simpson’s rule with five function values, find an approximation
for the area of this cross-section of the creek.

(i1) Assume that a 120 metre length of this creek has approximately the same

cross-section as above. Estimate the volume of water in this section of the
creek.

k

(b)  Find the value of & (where k> 0) such that: J

1 4 -

(©) The velocity of a particle is given by x =3sin2¢ for 0<t <2z, where vis
measured in metres per second and ¢ is measured in seconds. '

@) At what times is the particle at rest during the first 7 seconds?
(i)  Write down an expression for the acceleration of the particle in terms of 7.
(iii) What is the maximum velocity of the particle during this period?

(iv)  Sketch the graph of v as a function of ¢ for 0<7<2x.

13



Question 10 (12 marks) Use a SEPARATE writing booklet

@

®)

In a certain strain of plant the probability that a seed will produce a red flower is% .

&)
(i)

(iii)

@)

™)

Write down the probability that a seed does not produce a red flower.

Calculate the probability that no red flower is produced, if three seeds
are planted.

What is the probability that at least one red flower is produced if three seeds
are planted?

If n seeds are planted, write down the probability in terms of n, of obtaining
at least one red flower?

Determine the least number of seeds that must be planted in order to ensure
that the probability of obtaining at least one red flower exceeds 0.9.

Marks

After the nuclear accident at Chernobyl, there were increased amounts of strontium-90

found in many parts of Europe. Strontium-90 is a radioactive substance with a half-life
of 26 years.

The rate of decline in strontium-90 is proportional to the amount of strontium-90 left ()
after ¢ years, that is:

as _ _
dt ’

where kis a constant.

®

(iD)

(i)
(iv)

Verify that S =S,e™ is a solution to the above equation, where S,is 2
constant.

Given that S = -;—So when 7 = 26 years, show thatk = e

26
What fraction of the fallout will still be present after 10 years?

How long will it be (in approximate years) until 85% of the strontium-90
is decomposed?

End of Paper
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STANDARD INTEGRALS

x" dx = x™, n#-Lx#0,ifn<0
J n+1
(1
._.dx = lnx R x>0
J X
8 1
e” dx = —e”, a#0
J a
( 1
cosax dx = —sinax, a=#0
J a
t 1
sinax dx — ——cosax, a#0
J a
Fo, 1
seclaxdx = —tanax, a=#0
J a
fsecaxtanaxdx= —secax, a#0
a

rl

1 1 a4 X

——dx = ~tan?=, a=z0
Ja +x a a

dx = sin?=, a>0, —a<x<a

JNat-x* @

F'_l_dx = ln(x+\lx2—a2) x>a>0

J—zl——z-dx ln(x+Vx2+a2)
Vx* +a

Note Inx=log,x, x>0

15
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